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Valve Rotating Device 

The invention relates to a valve rotating device comprising a 
basic body, a cover which is rotatable and axially 
displaceable relative to the basic body about an axis of 
rotation, and a rotating device to rotate the basic body 
relative to the cover about the axis of rotation. 

Valve rotating devices of such kind are known for instance 
from DE-AS 1 293 789, US 2,827,886, DE-OS 2 757 455 or from 
DE-OS 30 04 320. These valve rotating devices are employed in 
internal combustion engines, in particular in large diesel 
engines, in which the valve seat and the valve stem are 
exposed to a relatively high degree of wear. A valve rotating 
device serves to achieve a uniform thermal loading and 
therefore wear of the valve and in addition to this makes a 
decarbonization of the valve seat . 

In conventional valve rotating devices the cover is rotatably 
supported by a disk-shaped cup spring, which rests directly 
on the balls of the basic body. The balls are arranged in 
ball pockets with inclined ball races in the basic body 
whilst being distributed in the circumferential direction, 
and in doing so the balls are retained by means of tangential 
springs at an upper point of the inclined ball races. When 
the valve is opened the cup spring presses on the balls, 
whereby these roll to the lowest point of the inclined ball 
races in the basic body. In doing so the cup spring rotates. 
The tangential springs are compressed. The rotary movement of 
the cup spring is transmitted via the cover, the valve 
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spring, the upper spring disk and by means of clamping parts 
to the valve. When the valve closes the cup spring is 
relieved. The balls are moved back into the initial position 
again by the tangential springs without rolling. As a result, 
a rotation only takes place during the opening of the valve, 
whereas during the closing there is no retrograde rotation. 
In the case of an upward disposed valve rotating device the 
basic body can also support itself through a valve spring on 
the engine block. 

It is true that a good rotation is attained with these known 
valve rotating devices. However, the service life of these 
known valve rotating devices is limited, as a considerable 
wear, referred to as pitting formation, is caused on the 
rotating device both on the balls and on the ball races in 
the ball pockets. 

In the valve rotating device according to WO 01/73270 an 
appreciable reduction of wear and consequently a 
corresponding increase in service life is achieved. However, 
even in the case of this improved valve rotating device the 
actual rotary movement is brought about by ball races 
inclined in the axial direction and balls that are being 
pressed into the ball pockets as a result of the axial valve 
force . 

From US 1,414,499 and US 1,479,169 rotating devices are 
known, in which the rotary movement is generated in the 
manner of a mechanical cam control. A pin is guided in a 
helical groove of a bushing. In order to transmit the rotary 
movement in one stroke direction only, an axial coupling 
having two geared rings lying opposite each other is 
provided. Here a part of the stroke movement of the valve 
stem is required as a coupling movement for the coupling and 
uncoupling and is not available for the rotary movement. 
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The invention is based on the o b j e c t to provide a valve 
rotating device, which permits a good rotary movement 
accompanied by a long service life whilst having a simple and 
compact construction . 

In accordance with the invention the object is solved by a 
valve rotating device having the features of claim 1. 
Preferred embodiments of the invention are stated in the 
dependent claims . 

The valve rotating device according to the invention is 
characterized in that the rotating device has a freewheel, 
the freewheel is connected in a rotationally fixed manner to 
the cover or the basic body in one rotational direction about 
the axis of rotation, whereas in the opposite rotational 
direction the freewheel is rotatable with respect to the 
cover and the basic body respectively, and ±n that the 
freewheel and an axial spring device are enclosed between the 
basic body and the cover. A fundamental idea of the invention 
is to dispense with the previously known ball pockets in the 
basic body with balls arranged therein. In accordance with 
the invention this is achieved by employing a freewheel, i.e. 
a directional coupling. By means of the freewheel, which is 
in operative connection with the cover on the one hand and 
the basic body on the other hand, a rotationally fixed 
connection can be established to the basic body or the cover 
during a rotary movement in one direction, whereas in the 
opposite direction a torque transmission does not take place 
from the freewheel to the basic body and the cover 
respectively. An axial stroke movement is not required for 
the coupling. Depending on the particular case of application 
use can be made of simple or more complicated freewheels, 
such as ratchet freewheels, clamping freewheels, clamping 
roller freewheels or toothed freewheels etc. 

By omitting in the basic body the ball pockets and the balls 
located therein the related effects of wear, in particular 
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the pitting formation, are eliminated, too. The production of 
the basic body is thereby facilitated in the entire valve 
rotating device, and freewheels can also be obtained as 
finished parts. In addition, the freewheel and the axial 
spring device are arranged in a particularly compact and 
protected manner by being enclosed between the basic body and 
the cup -shaped cover. 

Furthermore, in accordance with the invention the rotating 
device comprises at least one rotating member, through which 
a rotation of the freewheel with respect to the cover or the 
basic body can be effected upon an axial displacement between 
the cover and the basic body. When a relative axial movement 
takes place between the cover and the basic body the rotating 
member causes a circumferential deflection about the axis of 
rotation. Hence, rotation is brought about in a mechanically 
simple manner. 

An embodiment according to the invention consists in that the 
rotating member is a pin, which is arranged on one side of 
the freewheel and engages in a groove extending obliquely to 
the axis of rotation on the cover or the basic body. The 
groove therefore serves as a connecting link that presets the 
angle of rotation according to its angle of inclination with 
respect to the axis of rotation. If the groove is linear- 
shaped,, a corresponding uniform rotary movement results 
therefrom. However, it is also possible for the groove to 
extend in the shape of any chosen bent curve so that almost 
any rotary movement desired between the cover and the basic 
body can be set. For instance a speed-up or slow-down can 
take place at the beginning and/or end of the rotary 
movement, whereby a particularly valve- friendly opening and 
closing behaviour or an additional cleaning effect can be 
set . 



In order to achieve a particularly wear-reduced behaviour in 
this link control of the rotary movement it is intended 
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according to the invention that the pin is provided with a 
friction bearing or a roller bearing. In principle, a single 
rotating meniber proves sufficient for a desired rotation. 
However, two or more rotating members may also be provided so 
that the load present on the individual rotating members is 
reduced accordingly. 

According to the invention an alternative possibility resides 
in the fact that the rotating member is a gearing on the 
freewheel that interacts with a corresponding gearing on the 
cover or the basic body. Here the gearing is constituted by a 
helical gearing having a predetermined angle of slope with 
respect to the axis of rotation. 

In principle, use can also be made of other rotating members 
having a positive and/or negative design, as for example 
grooves that are semicircular in cross-section and located on 
the opposite parts, in which balls are guided according to a 
ballscrew. As part of the rotating device the spring device 
can equally generate the rotary movement. To this end a 
helical spring may be provided that generates a torque during 
the axial tensioning or relieving. This torque can be 
transmitted in one rotational direction by the freewheel. 

A particularly reliable coupling of the freewheel is achieved 
in accordance with the invention in that the freewheel has at 
least one coupling member which is displaceably supported in 
a recess directed perpendicularly to the axis of rotation 
between a clamping position and a freewheel position. 

According to the invention it is preferred that the coupling 
member is a roller or a ball. As a result, friction effects 
occurring in the freewheel are reduced further. 

Basically, the coupling members are arranged in such a manner 
in the freewheel that their clamping effect is directed 
substantially perpendicularly to the axis of rotation of the 
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valve rotating device- Owing to this arrangement the coupling 
members are practically not loaded by the axially directed 
valve forces, which have a positive effect on their service 
life. 

For a particularly compact design of the valve device 
according to the invention provision is made for the 
freewheel to be designed in the shape of an annular disk, at 
whose one face at least one coupling member is arranged and 
at the other face at least one rotating member is arranged. 
Coupling members can be arranged on the inward-directed face, 
while the rotating members are fixed to the outward-directed 
face. For the arrangement of a particularly great plurality 
of coupling members these may also be provided on the annular 
outside in releases a, while the rotating members are 
positioned on the annular inner side. 

According to the invention effects of friction occurring in 
the valve rotating device are reduced in that the freewheel 
is supported in a rotatable manner through a roller bearing 
and is supported in an axially fixed manner on the basic body 
or the cover. By using an axial bearing the freewheel can be 
of a relatively thin design, since it is axially reinforced 
by the adjoining basic body and the adjoining cover 
respectively . 

In order to press the cover apart from the basic body when 
these have been pressed against each other through the valve 
force, an axial spring device is provided in accordance with 
the invention that is arranged between the cover and the 
basic body. 

For a compact design it is preferred that the axial spring 
device supports itself on the freewheel. Hence, on one side 
the axial spring device is rotatably supported together with 
the freewheel. On the opposite side of the axial spring 
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device an axial bearing, such as a needle bearing, may also 
be provided. 

In the following the invention will be described in greater 
detail by way of preferred embodiments schematically 
illustrated in the drawings, wherein show: 

Fig. 1 a schematic cross -sectional view through a valve 
rotating device according to the invention; 



Fig. 2 an enlarged detail view of fig. 1; 

Fig. 3 an alternative embodiment according to the view of 
fig. 2; 

Fig. 4 a further alternative embodiment according to the 
view of fig. 2; 

Fig. 5 a schematic enlarged top view of a freewheel 
employed for a valve rotating device according to 
the invention; 

Fig. 6 a part-cross sectional view of the freewheel of 
fig. 5; 

Fig. 7 an enlarged detail view of ' a release of the 
freewheel of fig. 5; and 

Fig. 8 a schematic cross-sectional view of a cover 
employed for the valve rotating device according to 
the invention. 



In the assembly drawing of fig. 1 an inventive valve rotating 
device 10 having a two-part basic body 12 is shown, which 
consists of a sleeve-shaped part 12a and a disk-shaped part 
12b. The basic body 12 can be connected to a valve stem, 
while a cover 14 supported " in a rotatable and axially 
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displaceable manner with respect to the basic body 12 can 
support itself on the engine block by means of a valve 
spring. Between the cover 14 having the shape of a 
cylindrical shell and the basic body 12 a disk spring unit is 
arranged as an axial spring device 18. This device supports 
itself on the one hand on the cover 14 and on the other hand 
on a freewheel 40, which is supported through a bearing 20, 
in particular a needle bearing, in an axially fixed manner on 
the basic body 12 whilst being rotatable with respect to an 
axis of rotation 16. The axial spring device 18 and the 
freewheel 4 0 are enclosed by the cover 14 and the basic body 
12 . 

Through schematically depicted coupling members 46 the 
freewheel 40, having the shape of an annular disk, is in 
operative connection with the outside of the sleeve-shaped 
basic body 12a. Through these coupling members 46 located on 
the inner annular face the freewheel 40 can be fixedly 
connected to the basic body 12 in one rotational direction, 
whereas in the other rotational direction a relative movement 
between the freewheel 40 and the basic body 12 is possible. 
On the other outward lying face of the annular freewheel 4 0 
pins 50 are fixed as a rotating member that extend radially 
outwards and project into grooves in the cover 14. This 
arrangement is once again illustrated in an enlarged . detail 
view in fig. 2. 

An alternative embodiment of this arrangement of a pin 50 as 
rotating member is shown in fig. 3, and here a roller bearing 
54 is fixed to the free end of the pin for the purpose of 
reducing friction. The pin 50 with or without roller bearing 
54 serves as a rotating member that engages in a groove 52 in 
the cover 14 schematically shown in fig. 8. The groove 52 is 
positioned with respect to the axis of rotation 16 at a 
defined angle a that preferably ranges between 5° and 45° . 
For specific applications larger or smaller angles are 
possible, too. When the cover 14 is axially pressed relative 
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to the basic body 12 the pin 50, owing to the inclined groove 
52, is deflected circumf erentially in the manner of a 
mechanical cam control and can thereby induce a rotation of 
the freewheel 40. Once the freewheel 40 is coupled with the 
basic body 12 in a rotationally fixed manner in this 
rotational direction, the said basic body 12 rotates with the 
freewheel 40. Hence, this results in a relative rotation 
between the cover 14 and the basic body 12. When the cover 14 
and the basic body 12 are axially pressed apart again by the 
axial spring device 18, the freewheel 40 rotates back again. 
However, on account of the opposed rotational direction this 
retrograde rotation is not transmitted to the basic body 12. 

Alternatively, a mechanical cam control of such type can also 
be achieved by the embodiment according to fig. 4, in which, a 
first gearing 56 is formed on the annular outside of the 
freewheel 4 0 that engages in a corresponding internal gearing 
58. The gearings are formed as helical gearings having an 
angle of slope with respect to the axis of rotation 16 so 
that when an axial movement takes place a corresponding 
movement in the circumferential direction results therefrom. 

In figs. 5 and 6 an embodiment for a freewheel 40 in the 
shape of an annular disk is illustrated. On its annular inner 
side releases 44 are inserted at a regular angular distance 
of 120° that have a bearing surface extending approximately 
in the tangential direction. On this bearing surface a ball 
46 is arranged as a coupling member that is pressed by a 
compression spring 48 approximately tangentially towards the 
annular inner side. On clockwise rotation of the freewheel 40 
a clamping or coupling effect is brought about in the 
arrangement according to fig. 5, which results in a 
rotationally fixed connection between the freewheel 40 and 
the basic body 12 for example. In the opposite rotational 
direction, however, the ball-shaped coupling members 46 are 
pressed into the rear recess of the release 44 so that a free 
rotation of the basic body 12 with respect to the freewheel 
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4 0 is rendered possible. According to fig. 6 a bore 47 is 
provided on the outside of the freewheel 40 in order to 
receive the pin- shaped rotating member. 



